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定且活性较高的菌株。通过对菌株的形态结构、生理生化特征及 16S rRNA 基因
序列进行分析，鉴定该菌株为阪崎肠杆菌（Enterbacter sakazakii）。分析了 pH 值、
碳源、菌体密度、温度、起始糖浓度、起始氧浓度等因素对菌株产氢活性的影响。
通过对影响阪崎肠杆菌 HP 产氢活性主要因素的正交实验，确定该菌株批次发酵
产氢的最佳条件为：起始 pH 值 8.0，以葡萄糖为碳源，温度为 35 ℃，起始氧浓
度为 0%。最高产氢速率可达 5.5 μmol/h⋅mg dw。 
利用气相色谱仪对阪崎肠杆菌和克雷伯氏菌（Klebsiella oxytoca）HP1 发酵
产氢 36h 后的废液中所含脂肪酸进行检测，结果表明，阪崎肠杆菌发酵 36h 后废
液中乙酸浓度为 2.22μg/mL，丁酸浓度为 3.33μg/mL；克雷伯氏菌的发酵产氢





































As the economy develops, the energy source problem and the environmental 
issue are paid more and more attention. Developing new energy system has become 
basic. Many of the countries are concerning about the development of the new energy 
system. Hydrogen energy has been considered as one of the most ideal future energies 
as it is clean, pollution-free, high heat value and easily storage and transportation. 
“Hydrogen economy” becomes an important part of program for economic 
development of many countries therefore. 
In this study, a high-efficient hydrogen producing strain has been isolated from 
the hot spring. It was identified as Enterbacter sakazakii by analysis of morphology, 
physiology and 16S rRNA gene sequence. Varies factors (e.g. pH, carbon sources, 
glucose concentration, temperature, O2 proportion and cell density) which influences 
the H2-production were investigated. After orthogonal experiment, the optimal 
conditions for hydrogen production were achieved as: initial pH value 8.0, using 
glucose as carbon sources, temperature 35℃, oxygen concentration 0%. In the batch 
fermentative hydrogen production, the maximal hydrogen production was obtained as 
5.5mol/h•mg dw. 
The organic acid components of wastewater after dark-fermentative hydrogen 
production were analysed in this study. After 36 hours fermentation, the wastewater 
from Enterbacter sakazkii HP mainly contained acetic acid with a concentration of 
2.22μg/mL and butyric acid with concentration of 3.33μg/mL. The wastewater from 
Klebsiella oxytoca HP1 mainly contained. The acetic acid’s concentration in 
Klebsiella oxytoca HP1’s wastewater was 0.66μg/mL and the butyric acid’s 
concentration in it was 11.79μg/mL.  
The hydrogen can be produced by the photosynthetic bacteria (PSB) using acetic 
acid and butyric acid in the process of photofermentation. In this research, the pH 
value of the fermentative wastewater of Enterbacter sakazkii HP and Klebsiella 
oxytoca HP1 was adujsted to 7. The wastewater was then inoculated with 















anaerobic fermentative wastewater to produce hydrogen was done. As a result, the 
maximum value of photofermentative hydrogen production was found to be 






























1982～1990 年期间，世界能源需求总量年均增长率为 2.6%。根据 1993 年《BP
世界能源统计评论》，1992 年的全球一次能源消费量为 111.3 亿吨标准煤，约为
74 亿吨石油当量。来自英国石油（British Petrol, BP）公司最新的报告显示，2002
年全球一次能源消费量为 94.05 亿吨石油当量。国际能源署（International Energy 
Association, IEA）在《世界能源预测 2002》报告中预测，在未来 30 年间，全球
一次性能源需求增幅为 1.7%/年，到 2030 年时，年需求量将达到 153 亿吨石油
当量。 
化石能源是当前的主要能源。2001 年能源消费结构显示，石油消费量占世













图 1 2001 年世界能源的消费结构 



















资源更为紧张。以石油为例，我国 2001 年人均石油可采储量只有 2.6 吨，仅为
世界平均值的 11%。2001 年原油产量 1.65 亿吨，原油生产已进入高峰期，仍然
不能满足国内需要，2002 年进口超过 9,000 万吨，2003 年我国石油进口量已经
超过日本，成为世界第二大石油进口国
[1]
。据国家统计局 2006 年 2 月 28 日发布
的统计公报，中国 2005 年能源消费总量 22.2 亿吨标准煤，比上年增长 9.5%。 其
中，煤炭消费量 21.4 亿吨，增长 10.6%；原油 3.0 亿吨，增长 2.1%；天然气 500













储量为 1.5 万亿桶，仅能够生产使用 40 多年；全球煤炭储藏量 1 万亿吨，仅够
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